Synthesis and immunological activities of novel Toll-like receptor 7 and 8 agonists.
Single-stranded oligoribonucleotides (ORNs) stimulate innate immune responses through TLR7 and TLR8. Specific linkages and chemical modifications incorporated into synthetic ORN can greatly enhance nuclease stability, selectivity, and potency. In the present study, we have synthesized 15 ORN containing different sequence compositions and chemical modifications and studied their TLR7- and TLR8-mediated immune response profiles in HEK293 cells expressing human TLR7 or TLR8, human PBMCs, mDCs and pDCs, non-human primate (NHP) PBMCs, and in vivo in mice and NHPs. Based on the results obtained, eight of the ORNs containing specific chemical modifications induced immune responses through both TLR7 and TLR8, including activation of NF-κB in TLR7- and TLR8-transfected cell lines; induction of IFN-α, IL-6, TNF-α, IL-12, and IP-10 in human PBMCs; IFN-α induction in human pDCs; CD80 upregulation in human pDCs and mDCs; IL-12 induction following acute administration in mice; IFN-α, IP-10, IL-6, and IL-12 induction in NHP PBMCs; and IFN-α, IP-10, and IL-6 induction following acute administration in NHPs. Seven of the ORNs show selectivity for TLR8-induced responses; they specifically activate only TLR8-transfected cell lines, induce cytokines other than IFN-α in human and NHP PBMCs, activate mDCs more than pDCs, and do not induce IL-12 acutely in mice, consistent with the lack of functional TLR8 in mice. The novel TLR8-selective ORNs also induce cytokines other than IFN-α acutely in NHPs. In conclusion, we have designed and synthesized novel ORNs with varying sequence compositions and chemical modifications, which selectively act as agonists of TLR8 or dual agonists of TLR7 and TLR8.